Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.006 Å; R factor = 0.060; wR factor = 0.164; data-to-parameter ratio = 17.6.
In the title compound, C 23 H 20 BrNO 4 , the pyran ring has a flattened boat conformation with the O and methine C atoms lying to one side of the plane [0.160 (5) and 0.256 (6) Å , respectively] defined by the remaining atoms. Nevertheless, the 4H-benzo[h]chromene ring system approximates a plane (r.m.s. deviation = 0.116 Å ) with the bromobenzene ring almost perpendicular [dihedral angle = 83.27 (16) ] and the ester group coplanar [C-C-C-O = 3.4 (5) ]; the methoxy substituent is also coplanar [C-O-C-C = 174.5 (3) ]. In addition to an intramolecular N-HÁ Á ÁO(ester carbonyl) hydrogen bond, the ester carbonyl O atom also forms an intermolecular N-HÁ Á ÁO hydrogen bond with the second amine H atom, generating a zigzag supramolecular chain along the c axis in the crystal packing. The chains are linked into layers in the bc plane by N-HÁ Á ÁBr hydrogen bonds, and these layers are consolidated into a three-dimensional architecture by C-HÁ Á Á interactions.
Related literature
For background to the pharmaceutical activity of 4H-chromene and its derivatives, see: Abd-El- Aziz et al. (2004 Aziz et al. ( , 2007 ; Kemnitzer et al. (2007) ; Alvey et al. (2009) Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg2 and Cg3 are the centroids of the C1,C2,C7-C10, C17-C22 and C2-C7 rings, respectively. (Farrugia, 2012) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Comment
4H-Chromene and its derivatives are biologically interesting compounds known for their anti-microbial, anti-fungal and other pharmaceutical activities (Alvey et al., 2009; Kemnitzer et al., 2007) . In continuation of on-going interest in the chemical and pharmacological properties of 4H-chromene and fused 4H-chromene derivatives (Abd-El-Aziz et al., 2004; Abd-El-Aziz et al., 2007) , the crystal structure of the title compound, (I), is described herein. Table 1 .
Experimental
A solution of 4-methoxy-1-naphthol (0.01 mol) in EtOH (30 ml) was treated with ethyl α-cyano-p-bromocinnamate (0.01 mol) and piperidine (0.5 ml). The reaction mixture was heated until complete precipitation occurred after 2 h. The solid product was collected by filtration and recrystallized from ethanol to give (I); M.pt: 438-439 K.
Refinement
The C-bound H atoms were geometrically placed (C-H = 0.93-0.98 Å) and refined as riding with U iso (H) = 1.2-1.5U eq (C). The N-bound-H atom was refined with the distance restraint N-H = 0.88±0.01 Å and free U iso . (Farrugia, 2012) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Computing details

Figure 1
The molecular structure of (I) showing the atom-labelling scheme and displacement ellipsoids at the 35% probability level. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
